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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard (Part 2) (First Revision) which is identical with ISO 8984-2 : 1993 'Diesel 
engines — Testing of fuel injectors — Part 2: Test methods' issued by the International Organization 
for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of 
the Automotive Primemovers, Transmissions and Steering Systems and Internal Combustion Engines 
Sectional Committee and approval of the Transport Engineering Division Council. 

The sectional committee decided to align the Indian Standard with the corresponding International 
Standards recommendation wherever feasible and wherever the domestic considerations were not so 
intense so as to have standards different from the ISO Standards. This decision was taken with a view 
to upgrade the quality of the products in line with the international Standards. 

This standard was first published in 1998. The first revision was undertaken due to revision of the 
base standard as indicated above. At the time of revision, the standard has been splitted into two 
parts. Other part in the series is: 

Part 1 Hand-lever-operated testing and setting apparatus 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker, while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to the following International Standard for which Indian 
Standard also exists. The corresponding Indian Standard which is to be substituted in its place is 
listed below along with its degree of equivalence for the edition indicated: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

ISO 8984-1 : 1993 Diesel engines — IS 14511 (Part 1) : 2007 Diesel engines— Identical 

Testing of fuel injectors — Part 1: Testing of fuel injectors: Part 1 Hand-lever- 

Hand-lever-operated testing and operated testing and setting apparatus 

setting apparatus {first revision) 

The technical committee has reviewed the provisions of the following International Standards referred in 
this adopted standard and has decided that they are acceptable for use in conjunction with this standard: 

International Standard ■ Title 

ISO 4008-3 : 1987 Road vehicles — Fuel injection pump testing — Part 3: Application and 

test procedures 

ISO 4113: 1988 Road vehicles — Calibration fluid for diesel injection equipment 

ISO 7440-1 : 1991 Road vehicles — ■ Fuel injection equipment testing — Part 1: Calibrating 

nozzle and holder assemblies 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values {revised}'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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1 Scope 

1.1 This part of ISO 8984 specifies tests which may 
be performed on fuel injectors for diesei 
(compression-ignition) engines, using hand-lever- 
operated testing and setting apparatus, as specified 
in ISO 8984-1. 

These tests are 

— nozzle opening pressure; 

— chatter (atomization); 

— spray pattern; 

— seat leakage; 

— back-leakage. 



1.2 This part of ISO 8984 primarily applies to testing 
the injectors of fuel injection equipment for diesei 
(compression-ignition) engines requiring fuel delivery 
of up to 300 mm^/(injection x cylinder) at full load. 



1.3 It is up to the injector manufacturer to specify 
which tests in this part of ISO 8984 are to be per- 
formed on a particular injector, together with the ac- 
ceptable performance limits. 



1.4 It is also up to the injector manufacturer to 
specify the adaptor which connects the injector to the 
apparatus (see 3.4), and any specific requirements not 
covered by this part of ISO 8984. 

NOTE 1 The terms used in this part of ISO 8984 are in 
accordance with ISO 7876-2:1991, Fuel injection equipment 
— Vocabulary — Part 2: Fuel injectors. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 8984. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 8984 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of I EC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 4008-3:1987, Road vehicles — Fuel injection 
pump testing — Part 3: Application and test pro- 
cedures. 

ISO 4113:1988, Road vehicles — Calibration fluid for 
diesei injection equipment. 

ISO 7440-1:1991, Road vehicles — Fuel injection 
equipment testing — Part 1: Calibrating nozzle and 
holder assemblies. 



IS 14511 (Part 2): 2007 
ISO 8984-2 : 1993 



ISO 8984-1:1993, Diesel engines — Testing of fuel 
Injectors — Part 1: Hand-lever-operated testing and 
setting apparatus. 

3 Operating conditions 



3.1 The testing and setting apparatus shall conform 
to ISO 8984-1. 



3.2 Calibration fluid confornning to ISO 41 13 shall 
be used. 

3.3 The test conditions defined in this part of 
ISO 8984 apply for fluid operating temperatures of 
23 °c ± 5 °C. If operating temperatures outside this 
range are unavoidable, advice and special instructions 
should be sought from the injector manufacturer. 

3.4 The injector shall be connected to the test ap- 
paratus with an adaptor specified by the injector 
manufacturer for the particular injector under test. In 
most cases, this adaptor will be a high-pressure pipe 
assembly of specific dimensions. 



4 Test procedures 

If detailed diagnostic work on the apparatus is re- 
quired, it shall precede the following preparation and 
test procedures. 

4.1 Preparation 

Stabilize the temperature of the injector to within the 
operating range defined in 3.3 prior to testing. Con- 
nect the injector to the apparatus with the adaptor 
(see 3.4). Isolate the pressure gauge from the system 
by closing the isolating valve and flush the injector 
with several rapid pumping strokes. Ensure that there 
are no leaks from the adaptor connections, or the 
injector, other than back-leakage where applicable. 

Prior to performing the tests in 4.3 to 4.6, the nozzle 
opening pressure shall be checked; it should be within 
the specified limits for the appropriate injector appli- 
cation. 



4.2 Nozzle opening pressure test 

With the pressure gauge isolating valve fully open, 
raise the pressure slowly by depressing the operating 
handle of the apparatus, and monitor the pressure. 
The point at which the pressure stops rising or drops, 



and fluid is emitted from the nozzle tip, is defined as 
nozzle opening pressure. 

The spray pattern should not be assessed during this 
test. 



4.3 Chatter (atomization) test 

With the pressure gauge isolating valve closed, pump 
fluid through the injector by operating the handle. 
Chatter is the manner in which the nozzle valve rapidly 
reciprocates and is assessed by 

— noting the sound; 

— and/or visual observation of the spray; 

— and/or feel of the operating handle. 

The acceptance criteria for the particular injector un- 
der test shall include the rate of pumping. 

The spray pattern should not be assessed during this 
test. 

4.4 Spray pattern 

With the isolating valve fully closed, depress the op- 
erating handle quickly and abruptly. Observe the spray 
pattern, and compare with the injector manufacturer's 
specification. 

4.5 Seat leakage test 

With the isolating valve fully open and with the nozzle 
angled downwards, carry out the nozzle opening 
pressure test as detailed in 4.2, recording the actual 
nozzle opening pressure. Dry the nozzle tip and then 
slowly operate the handle to raise the pressure to 
2 MPa (20 bar) below the recorded nozzle opening 
pressure. No drop shall separate from the tip after 
holding the pressure for 10 s. 

Additional requirements for the seat leakage testing 
of orifice plate type calibrating injectors apply; they are 
detailed in ISO 4008-3. 

Ensure that fluid on the outside of the injector from 
the back-leakage connection where applicable does 
not interfere with the test. 



4.6 Back-lealcage test 

A fundamental requirement for this test is that the 
seat leakage test (4.5) has already been passed. 
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Flush the injector with five pump strokes with the 
isolating valve closed. With the isolating valve fully 
open, operate the handle to raise the pressure to a 
predeternnined pressure, p/^, release the operating 
handle and allow the pressure to drop freely. Measure 
the tinne taken for the fluid leaking between the noz- 
zle valve and its guide to cause the pressure to fall 
from one predetermined value, pg, to a second lower 
value, pq. 

Pressure p^ shall be at least 0,5 MPa (5 bar), and 
pressure pb at least 2,5 MPa (25 bar) below the actual 
nozzle opening pressure. The pressure drop between 



Pb and pq shall be 3 MPa (30 bar). The actual pressure 
levels and the minimum acceptable back-leakage time 
(maximum acceptable leakage rate) at a reference 
temperature shall be specified by the injector manu- 
facturer. 



NOTE 2 
A, B, C. 



Pa' Pb' Pc ^re defined in ISO 4008-3 as pressures 



For calibrating injectors conforming to ISO 7440-1, 
refer to ISO 4008-3. 

Repeat the test several times, but flush the injector 
between each test with the isolating valve closed. 
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